Involvement of NMDA receptors and a p21Ras-like guanosine triphosphatase in the constitutive activation of nuclear factor-kappa-B in cortical neurons.
The transcription factor nuclear factor-kappa-B (NF-kappaB) is now recognised as a key mediator of physiological and pathological plasticity in the central nervous system (CNS), and ionotropic glutamate receptor stimulation potently triggers NF-kappaB activation. This study was designed to identify the mechanisms responsible for the high basal levels of activated NF-kappaB present in neurons in the cerebral cortex. In cultured cortical neurons, the basal levels of activated NF-kappaB were reduced by the glutamate receptor antagonists MK801 and 6-cyano-7-nitroquinoxaline-2,3-dione (CNQX), but were not affected by exposure to a mitogen-activated protein (MAP) kinase kinase (MEK) inhibitor, a p38 MAP kinase inhibitor or a cyclic guanosine monophosphate (cGMP)-dependent protein kinase inhibitor. However, activated NF-kappaB levels were reduced by a guanylate cyclase inhibitor, the Src-family tyrosine kinase inhibitor PP1, or the farnesyl transferase inhibitors manumycin and farnesyl transferase (Ftase) inhibitor 1. There was no additive effect when MK801 was applied together with manumycin. These results suggest that the basal levels of activated NF-kappaB in cortical neurons are maintained partially by synaptic activity involving N-methyl- D-aspartate (NMDA) and AMPA/kainate glutamate receptors, coupled to activation of an Src-family tyrosine kinase and a p21(Ras)-like guanosine triphosphatase (GTPase) in a cGMP-dependent manner. The results are intriguing in the light of the recent identification of a synaptic p21(Ras) activator stimulated by cGMP.